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Mean density of the earth— 

5-576 ± 0016. 

Surface density of the earth— 

2-56 ± o - i6. 

Length of the seconds pendulum (<f> = latitude)— 
39-012540 +■ 0-208268sin 2 if> inches. 
Acceleration due to gravity— 

32-086528 + 0-171293 sin 2 <f> feet. 

Length of the sidereal year— 

363d. 6h. 9m. 9-3143. 

Length of the tropical year at time t — 

3656. 5h. 48m. 46-0693. - 0-536753. ( * jop 5 ” )- 
Length of the sidereal month- 

27d. 7h. 43m. 11-5243. - 0-02267IS. 

Length of the synodical month- 

(t - 1800 \ 


ft - i8oo\ 

V 100 / 


296. I2h. 44m. 2'84is. — 0-026522S. 

Length of the sidereal day— 

86164-09965 mean solar seconds. 
Ratio of the mean motions of the sun and moon— 
0-074801329112. 
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Mercury (Sun = 

j) 

’ 8374672 ± 1765762 

Venus „ 

1 

408968 ± 1874 

Earth ,, 

1 

327214 ± 624 

Mars ,, 


3093500 ± 3295 

Jupiter „ 


i°47'55 ± 0-20 

Saturn ,, 


3501-6 ± 0-78 

Uranus ,, 


22600 ± 36 

Neptune ,, 

I 

18780 ± 300 

Moon (Earth = 

l ! 81-o6S± 0-238 


Constant of solar parallax— 

8"’80905 ± o''-oo567. 

Mean distance of earth from sun— 

92796950 ± 59715 miles. 
Eccentricity of the earth’s orbit— 

0-016771049. 

Lunar inequality of the earth— 

6"'52294 ± o"-01854. 

Lunar parallax— 

3422"’542i6 ± o"-12533. 

Mean distance from earth to moon— 

238854*75 =b 9*916 miles. 
Eccentricity of moon’s orbit— 

0*054899720. 

Inclination of moon’s orbit— 

5° 8' 43''’3546. 

Mean motion of the moon’s node in 365^ days 

o , „ s , n r (t - 1800 

- 19 21 19 '6191 + O '14136 

Parallactic inequality of the moon— 

I24 / '*95I26 ± o" *08197. 
Constant of luni-solar precession— 

5°"'357 10 ± o"-oo349. 

Constant of nutation— 

9"-22054 i o"-00859. 
Constant of aberration— 

2o"'4545i ±o"-oi258. 
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The time taken by light to traverse the mean radius of the 
earth’s orbit (the light equation)— 

498-00595s. ± 0*30834s. 

The velocity of light in vacuo per second of mean solar time— 
186337*00 ± 49*722 miles. 

In order to improve the system of constants discussed, Prof. 
Harkness thinks that the parallax of the moon should be deter¬ 
mined by the diurnal method at one or more stations as near as 
possible to the equator, and that the Observatories in the northern 
and southern hemispheres should co-operate with each other for 
two or three years in systematically making meridian observa¬ 
tions of the moon to improve our knowledge of its parallax. 
Numerous pendulum observations are required, and new deter¬ 
minations of the constants of aberration and nutation by as many 
different methods as possible. The most probable coefficient 
of the lunar inequality of the earth’s motion should be obtained 
from Greenwich and Washington meridian observations of the 
sun, whilst the opposition of Mars in 1892, and favourably situated 
asteroids, should be utilized for new determinations of the solar 
parallax. 

The laborious character of an investigation which leads to the 
results here given is patent to all. To say, therefore, that all 
the computations involved were made and checked by Prof. 
Harkness himself is to testify to industry very rarely excelled. 


TECHNICAL EDUCATION IN RUSSIA . 

A N interesting report on technical education in Russia has 
■*** been laid before Parliament by the Foreign Office. It is 
a digest by Mr. Harford of a very voluminous Report, compiled 
by Mr, Anopoff, Director of the Nicholas Industrial School at 
St. Petersburg, on technical education in Russia, and is de¬ 
scribed by Sir R. Morier as giving an exhaustive review of all 
that has been done during the last 20 years in Russia in this im¬ 
portant branch of national education, and is of special interest as 
furnishing information on the most recent legislation respecting 
schools about to be founded. 

M. Anopoff confines himself to giving full details of inter¬ 
mediate and elementary technical and industrial teaching 
institutions, without attempting a description of the higher 
schools. The establishment of these former classes of schools 
dates, he says, from only some 25 years back, but in that short 
space of time they have spread to the confines of the Russian 
Empire. In 1883, a special section for technical and professional 
education was created in the Ministry of Education. According 
to the new regulations of the Realsckulen, intermediate and 
elementary technical and industrial schools are to be opened at 
the public expense. M. Anopoff remarks, however, that these 
new schools cannot be expected to be at first as successful as the 
existing schools with their long practical experience. He adds, 
too, that the greater number of the technical schools in Russia 
were founded at the initiative, and often even at the expense, of 
local societies and private persons. The various technical and 
industrial institutions in Russia are divided into five groups :— 
(1) Technical schools with the course of intermediate schools re¬ 
sembling the Realschulen , but differing from them by their 
professional character being more strongly marked. The task of 
these schools, which, as regards the knowledge required, is about 
equivalent to the standard of the Realschulen , with a course 
of from six to eight years, consists in imparting a general 
acquaintance with the technical and partly commercial subjects 
which are indispensable for the assistants of engineers, and for 
independent managers of small technical undertakings. (2) To 
the second group may be referred institutions in which subjects 
of general education are taught within the scope of the courses of 
municipal schools and district and village schools with two 
classes. From those who enter them a knowledge is required 
approximate to the scope of primary schools, the full course of 
study lasting from four to six years. In these schools, besides 
the subjects taught in the municipal schools under the regulations 
of 1872, the following additional subjects are taken up : physics, 
mechanics, technology of metals and woods, bookkeeping, &c., 
while to drawing, both freehand and geometrical, much attention 
is given. The object of these institutions is the preparation of 
skilled artisans for factories, of lesser mechanical specialists, 
machinists, and draughtsmen. In this category should be in¬ 
cluded the railway schools, but as they are under the control of 
the Ministry of Communications, and serve certain special ob* 
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jects exclusively connected with railways, no account of them is 
given. (3) Industrial schools with a course of general education 
not exceeding the scope of the course of primary schools, or 
sometimes reaching the standard of the second class in village 
schools with two clashes. In most of them pupils are received 
who have completed the course in the public school, and who 
repeat what they have gone through in it. These schools are 
founded with the object of preparing skilled artisans for village 
and domestic industries, and also factory hands. They contain 
workshops for joiners, blacksmiths, carpenters, fitters, tailors, 
shoemakers, saddlers, bookbinders, &c. ; but few of these in¬ 
stitutions can boast of a systematic course of instruction in trades. 

(4) To this group belong various special and general educational 
schools for adults, as the school for foremen builders, the school 
for printers, the evening and Sunday special classes of the Im¬ 
perial Technical Society at St. Petersburg, the Riga Industrial 
School, &c. The teaching in these institutions takes place in 
the evenings of week-days, and on Sundays, i.e. when the adult 
workmen for whom they are intended are free from their work. 

(5) This group consists of elementary schools of general educa¬ 
tion, i.e. primary, district, or municipal schools with supple¬ 
mentary industrial sections. It is worthy of notice that persons 
who have gone through the whole course, or at least reached a 
certain standard, at any of the schools of these five groups, enjoy 
certain privileges with regard to exemption from military service. 

The report then goes on to describe in detail the courses of 
some of the leading industrial schools as types of the different 
groups, as well as of the industrial classes attached to the 
elementary schools. In conclusion, the report summarizes the 
more important provisions of the ukase of March 7/19, 1888, re¬ 
specting the conditions under which technical and industrial 
schools may be opened in Russia, either wholly or in part, at 
the expenseof the State (given in Appendices I., II., III.). The 
cost of maintenance of these schools is respectively estimated in 
the ukase as follows : the intermediate mechanical technical 
schools at 27,31 ir. (^2730) per annum; the elementary 
mechanical technical schools at 19,436^ (^1945) per annum; 
and the trade schools at n,96or. (^1200) per annum. The 
Ministry of Education has assigned for this year the sum of 
^50,00 3 for the creation of these technical schools, and it is 
reported that the Ministry has been urged to devote a consider¬ 
able portion of this sum to founding schools in the districts 
where village industries prevail, the richer manufacturing 
districts being better able to dispense with State aid. The pro¬ 
visions of the ukase are :—(1) The industrial schools for the 
male inhabitants of the Empire exist for the purpose of diffusing 
among the population technical education of the intermediate 
and elementary standards, as well as instruction in handicrafts. 
(2) The intermediate technical schools impart the instruction and 
skill indispensable to artificers who are destined in time to act 
as the trusted assistants of engineers and of other managers of 
industrial enterprises. (3) The elementary technical schools, 
besides initiation into the mysteries and methods of some one 
definite handicraft, likewise impart the knowledge and skill 
indispensable to men whose duty it will in time become to act as 
master-workers and immediate overseers of the operations of 
artisans : in industrial establishments. (4) The trade schools 
exist for the purpose of giving practical tuition in the methods 
of any one trade, and at the same time of communicating such 
knowledge and skill as are absolutely necessary to the intelligent 
execution of the work of such trade. (5) Industrial schools of 
each of the above-mentioned categories can exist either apart or 
in conjunction with other similar schools of various degrees and 
specialities. (7) The industrial schools are supported at the 
expense of the Crown, or of the zemstvos , societies, guilds, or 
private individuals, or by funds contributed simultaneously from 
all these sources. (8) The course in the intermediate technical 
schools is not to exceed four years ; that of the elementary and 
trade schools three years. (9) Those who enter trade schools are 
required to produce a certificate of their having gone through the 
course of an elementary school ; those who enter the elementary 
technical schools, a certificate of having gone through the course 
in a municipal school, or village school, with two classes ; while 
those who enter intermediate technical schools must have gone 
through five classes of a Realschule. (10) Those who are 
unable to satisfy the conditions mentioned in the preceding para¬ 
graph, but who have worked not less than two years in industrial 
institutions, and have proved that they can successfully follow 
the course at the school they wish to enter, may be also admitted. 
(11) Industrial schools must have : ( a ) a library, (b) a room with 
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appliances for geometrical and freehand drawing, (c) where pos¬ 
sible a room with appliances for modelling, (d) the necessary 
school books for the special object for which the school is 
intended, and in addition the requisite appliances for the 
practical work of the apprentices. (14) Pupils who have 
successfully completed their education in an intermediate tech¬ 
nical school, after a four years’ course, receive the appellation of 
artificer in their specific calling. Those who have only gone 
through a two or three years’course, only receive this appellation 
after three or two years respectively, spent uninterruptedly in 
industrial work. Those who are so styled obtain certain 
privileges as regards their civil status and in respect to military 
service, and they enjoy in addition the right of entering the 
higher technical schools. Those who have completed the course 
at the other two categories of schools enjoy the privileges as 
regards civil status and military service which correspond to the 
general education they have received. 


FOSSIL FISH OF THE SCANDINA VIAN 
CHALK. 

1 WT R. DAVIS has availed himself of the opportunities pre- 
sented to him by the chief officers of the Museums of 
Lund, Stockholm, and Copenhagen, and has published a mono¬ 
graphic account of the fish remains from the Cretaceous formations 
of Scandinavia. 

Over seventy years ago Sven Nillson first discovered fish re¬ 
mains in the Swedish chalk. Since then numerous large collec¬ 
tions have been made by the officers of the Geological Survey of 
Sweden and others, and the greater number of these specimens 
were unreservedly placed at the disposal of Mr. Davis for 
description in his memoir ; he has also had the opportunity of 
consulting some smaller collections in Sweden, and most of 
the forms have been figured from the original specimens by 
Mr. Crowther. 

These fish remains show a closer relationship to the Cretaceous 
fish remains of the north of Europe, as represented by the 
English and French chalk fish, than to the more highly 
specialized chalk fauna of Asia Minor, but they do not afford 
representatives of several of the Physostomous Teleosteans, such 
as Ichthyodectes, Protosphyrsena, and Pachyrhizodus, which 
have been found in the English chalk, and have also occurred 
in the Upper Cretaceous rocks of North America. 

The great majority of the fish remains are Selachian, and 
comprise twenty-four species. Of these, Carcharodon rondeletii , 
Otodus obliquus , and Odontaspis acutissimus are regarded as 
indicating a Tertiary fauna, but in the Scandinavian chalk they 
have been found asoociated with many undoubted Cretaceous 
forms in the Faxe limestone or chalk. The character and 
extent of this fauna indicates conditions very similar to those 
accompanying the deposition of the English and French chalk 
and of that of Central Europe generally, whilst it affords com¬ 
paratively few data for comparison with that of Lebanon. The 
occurrence of numerous teeth of several species of Scapano- 
rhynchus in the Swedish area is worthy of note, but the fish are 
not found preserved bodily as they are in the chalk of Lebanon.. 

This memoir is published as Part vi. of vol. iv. of the 
Transactions of the Royal Dublin Society, and is illustrated 
with an atlas of nine plates. 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, May 28.—“ On the Bases (Organic) in the 
Juice of Flesh. Part I.” By George Stillingfleet Johnson, 
M.R.C.S., F.C.S., F.I.C. Communicated by Prof. G. Johnson, 
F.R.S. 

The author has endeavoured to ascertain by careful experi¬ 
ments how far the substances hitherto prepared from flesh are true 
“ eductsC and really present in the fiesh itself, or merely pro¬ 
ducts, due to (1) the action of chemical or physical agencies 
applied in the course of extraction, or (2) to bacterial action 
modifying the composition of the fiesh before it comes into the- 
hands of the operator. 

The final conclusion drawn is that sarcous kreatine is not. 
present in fresh muscle, but results from bacterial action 
whereas sarcous kreatinin is probably a true “ educt,” 
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